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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an IC packaging method, which can align 
the positions simply and accurately by the actual body alignment of an IC and-a 
translucent substrate. 

SOLUTION: An alignment mark 8 having the shape along the contour of a dummy ... 
bump 7a is provided on a translucent substrate 2b at the position in 
correspondence with the dummy bump 7a located at the corner part of an active . 
surface 4a of an IC chip 4. Under the state, wherein the position of the dummy . 
bump 7a and the position of the alignment mark 8 are matched with, the IC chip 4 
is bonded on the translucent substrate 2b by using an ACF (anisotropic conductive 
film) 9. When the photographing region of a camera 1 1 is aligned to the corner part 
of the dummy bump 7a, both of the dummy bump 7a and the alignment mark 8 can 
be photographed as a pair always without errors. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The IC mounting approach characterized by to equip with an IC on a translucency substrate in the 
condition prepared the alignment mark which has the configuration where of the profile of the IC lateral electrode 
terminal was met on the above-mentioned translucency substrate of the location corresponding to IC lateral 
electrode terminal located in the corner of IC in the IC mounting approach for equipping with IC on a translucency 
substrate, and made the IC lateral electrode terminal and its alignment mark in agreement in location. 
[Claim 2] It is the IC mounting approach characterized by being formed in the configuration which has a slightly 
bigger profile than the profile of IC lateral electrode terminal while an alignment mark is formed with a 
translucency ingredient in the IC mounting approach according to claim 1. 

[Claim 3] It is the IC mounting approach characterized by being formed in a slightly bigger ring configuration than 
the profile of IC lateral electrode terminal while an alignment mark is formed with a non~translucency ingredient in 
the IC mounting approach according to claim 1. 

[Claim 4] In the IC mounting approach of being the IC mounting approach of any one publication of claim 1 to the 
claims 3 at least, sticking film-like jointing material on a translucency substrate, and pasting up IC on a 
translucency substrate using the film-like jointing material The alignment mark formed on a translucency 
substrate is the IC mounting approach characterized by being prepared so that it may overflow into the exterior 
across the attachment field of film-like jointing material. 

[Claim 5] It is the IC mounting approach characterized by having the tee of the pair to which an alignment mark 
extends to an abbreviation right-angle 2~way in the IC mounting approach according to claim 4, locating the 
intersection of those tees corresponding to IC lateral electrode terminal, and each of those tees overflowing into 
the exterior of the attachment field of film-like jointing material. 

[Claim 6] In the liquid crystal display which has the translucency substrate of a pair each other stuck on both 
sides of liquid crystal, and IC of those translucency substrates directly joined to either at least It is formed on the 
translucency substrate with which Above IC was joined to IC lateral electrode terminal located in the corner of IC. 
The liquid crystal display characterized by joining IC on a translucency substrate after it has the alignment mark 
which has the configuration where the profile of the above-mentioned IC lateral electrode terminal was met and 
the above-mentioned IC lateral electrode terminal and the above-mentioned alignment mark have been in 
agreement in location. 

[Claim 7] Electronic equipment characterized by having a liquid crystal display according to claim 6 and the 
control section which controls actuation of the liquid crystal display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the IC mounting approach for equipping with IC on a translucency 
substrate. Moreover, this invention relates to the liquid crystal display which has the structure which sandwiched 
liquid crystal with the translucency substrate of a pair. Moreover, this invention relates to the electronic 
equipment which used the liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is widely used for a part for the visible- 
image display of a portable telephone, a video camera, and other various electronic equipment. In this liquid 
crystal display, the viewing area of a visible image is formed by preparing the pattern pixel of arranging two or 
more dot pixels in the shape of a matrix, and/or a predetermined configuration. And a visible image is displayed on 
each liquid crystal which forms each pixel using the contrast of the light produced between the cases where it 
does not impress with the case where a predetermined electrical potential difference is impressed. 
[0003] In the usual liquid crystal display, when a liquid crystal panel is equipped with IC for a liquid crystal drive 
and the output voltage by the side of a host device, for example, a portable telephone, is impressed to the 
external input terminal of this IC for a liquid crystal drive, the electrical potential difference for being impressed 
by liquid crystal at the output terminal of that IC for a liquid crystal drive appears. 

[0004] As an approach for connecting IC for a liquid crystal drive to a liquid crystal panel, various approaches are 
learned from before like the TAB (Tape Automated Bonding) method and the COG (Chip On Glass) method. By 
the TAB method, it is equipped with IC for a liquid crystal drive on a film carrier tape using a TAB technique, and 
the film carrier tape is connected conductively to a liquid crystal panel using film-like jointing material called ACF 
(Anisotropic Conductive Film: anisotropy electric conduction film) etc. On the other hand, by the COG method, 
one [ at least ] top of the translucency substrates of the pair which sandwiches liquid crystal is directly equipped 
with IC for a liquid crystal drive. 

[0005] In case IC is joined on a translucency substrate in the liquid crystal display of a COG method, 
conventionally Photo both electrode terminal, the electrode terminal, i.e., the bump, formed in the active side of IC, 
formed of ITO (Indium Tin Oxide: indium stannic-acid ghost) on the translucency substrate with a CCD camera, 
and it displays as an image. While the operator observed the image, alignment of the bump by the side of IC and 
the ITO terminal by the side of a substrate was carried out mutually, and IC was joined to the translucency 
substrate in the condition. 

[0006] " • ' 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the above-mentioned 

conventional IC mounting approach. That is, although there were few ITO terminals by the side of a substrate 

compared with the number of the bumps of IC, consequently the bump of IC existed in the photography field of a 

CCD camera depending on the class of liquid crystal display, the ITO terminal by the side of a substrate did not 

exist, but there was a problem that the activity of alignment therefore could not be performed in that case. 

Moreover, in such a case, the CCD camera had to be moved, the pair of the bump of IC and an ITO terminal had 

to be discovered to it, and there was a problem that the activity took a long time in it. 

[0007] This invention is accomplished in view of the above-mentioned trouble, and aims at offering the IC 

mounting approach which can carry out alignment of IC and the translucency substrate simply and correctly by 

gauging. 

[0008] 

[Means for Solving the Problem] 

(The IC mounting approach) In order to attain the above-mentioned purpose, the IC mounting approach 
concerning this invention On the above-mentioned translucency substrate of the location corresponding to IC 
lateral electrode terminal which is the IC mounting approach for equipping with IC on a translucency substrate, 
and is located in the corner of IC The alignment mark which has the configuration where the profile of the IC 
lateral electrode terminal was met is prepared, and it is characterized by equipping with IC on a translucency 
substrate in the condition of having made the IC lateral electrode terminal and its alignment mark in agreement in 
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location. 

[0009] Since according to this IC mounting approach IC lateral electrode terminal and a substrate side alignment 
mark surely exist if the corner of IC is seen, if even doubling makes the corner of IC the photography field of a 
camera for observation called a CCD camera etc., both IC lateral electrode terminal side and substrate side 
alignment marks can be caught rightly, and, therefore, an alignment activity can be started quickly. And since the 
part which met the profile of IC lateral electrode terminal is prepared in an alignment mark, if IC lateral electrode 
terminal and a substrate side alignment mark are put in another way by being based on the part, the alignment of 
IC and the translucency substrate can be carried out correctly. 

[0010] In the above-mentioned configuration, "the corner of IC" is a part equivalent to the corner of IC, and 
means the part which has the size of extent included in the photography field of the camera for observation. If it 
carries out from this semantics, one IC lateral electrode terminal may be contained and more than one may be 
contained in the corner of IC. 

[0011] All the kinds that need to equip with IC of translucency substrate is contained in the translucency 
substrate equipped with IC. For example, the translucency substrate with which it is equipped with IC for a liquid 
crystal drive in a liquid crystal display, the wiring substrate with which it is equipped with IC for a drive for driving 
the pixel dot of an ink jet head in an ink jet printer can be considered. 

[0012] A pad, a bump, etc. who are formed in the active side of IC chip are contained in the electrode terminal 
formed in the IC side. 

[0013] An alignment mark can also be formed with a translucency ingredient called ITO etc., and can also be 
formed with a non-translucency ingredient like a metal called Cr (chromium) etc. When forming an alignment mark 
with a translucency ingredient, the alignment mark can be formed in the configuration which has a slightly bigger 
profile than the profile of IC lateral electrode terminal. In this case, alignment is performed so that IC lateral 
electrode terminal may hide in the background of an alignment mark. Moreover, when forming an alignment mark 
with a non-translucency ingredient, the alignment mark can be formed in a slightly bigger ring configuration than 
the profile of IC lateral electrode terminal. In this case, alignment is performed so that IC lateral electrode 
terminal may go inside the ring configuration of an alignment mark. 

[0014] Next, the approach using filmHike jointing material called ACF etc. is learned as the IC mounting approach. 
By this approach, generally, film-like jointing material is first stuck on a translucency substrate, then that filmHike 
jointing material is used, and IC is pasted up on a translucency substrate. Thus, when using film-like jointing 
material, it is desirable to prepare so that the alignment mark formed on a translucency substrate may be 
protruded into the exterior across the attachment field of film-like jointing material. 

[0015] FilmHike jointing material has being rather formed [ more ] of a transparent material by which transparency 
is spoiled a little than being formed of a" perfect perfect transparent material. Therefore, when the" alignment mark 
formed in a substrate side is included completely in the contrant region of such film-like jointing material, there is 
a possibility that it may be interfered by the film-like jointing material, and an alignment mark may become hard to 
see, consequently the alignment of IC lateral electrode terminal and a substrate side alignment mark may become 
difficult. On the other hand, if a part of substrate side alignment mark is prepared so that it may overflow into the 
exterior exceeding film-like jointing material, the alignment mark's existence location will become clear, 
consequently the alignment of IC lateral electrode terminal and a substrate side alignment mark will become easy. 
[0016] When making a part of substrate side alignment mark protrude into the exterior of film-like jointing material 
as mentioned above, it is desirable to adopt the following configurations, namely, abbreviation — an alignment 
mark is formed including the tee of the pair prolonged to a right-angled 2-way, and the intersection of those tees 
is located corresponding to IC lateral electrode terminal, and it is made for each of those tees to begin to see to 
the exterior of the attachment field of film-like jointing material According to this configuration, since an 
alignment mark overflows filmHike jointing material partially about a right-angle 2-way, the location of an 
alignment mark can be judged from a right-angle 2-way, and, therefore, the location of an alignment mark can be 
recognized more to accuracy. 

[0017] (Liquid crystal display) The liquid crystal display concerning this invention IC lateral electrode terminal 
which is the liquid crystal display which has the translucency substrate of a pair each other stuck on both sides 
of liquid crystal, and IC of those translucency substrates directly joined to either at least, and is located in the 
corner of (1) IC, It has the alignment mark which has the configuration where it is formed on the translucency 

-4- 



'substrate to which Above IC was joined, and the profile of the above-mentioned IC lateral electrode terminal was 
met. (2) — (3) It is characterized by joining IC on a .translucency substrate, after the above-mentioned IC lateral 
electrode terminal and its alignment mark have been in agreement in location. 

[0018] (Electronic equipment) The electronic equipment concerning this invention is constituted including the 
liquid crystal display of the above-mentioned publication, and the control section which controls actuation of the 
liquid crystal display, and is hit, for example, can consider a portable telephone, a video camera, and various kinds 
of other electronic equipment. 
[0019] 

[Embodiment of the Invention] 

(The 1st operation gestalt) Drawing 1 shows the case where the IC mounting approach concerning this invention 
is used in order to produce a liquid crystal display. The liquid crystal display 1 shown here has the liquid crystal 
panel 3 which stuck translucency substrate 2a and 2b mutually, and formed them, and the IC chip 4 for a liquid 
crystal drive with which the liquid crystal panel 3 is equipped. 

[0020] Between translucency substrate 2a and translucency substrate 2b, a minute gap and the so-called eel gap 
are formed, and liquid crystal is enclosed in the eel gap. Translucency substrate 2b has the overhang section 
jutted out to the outside of the other party's translucency substrate 2a, and two or more substrate lateral 
electrode terminals 6 are formed in the front face of the overhang section of ITO (Indium Tin Oxide). Generally, a 
polarizing plate (not shown) is stuck on translucency substrate 2a and each outside front face of 2b, and a back 
light (not shown) is further attached to one of translucency substrates if needed. 

[0021] As shown in drawing 2 , it is formed in active side 4a of the IC chip 4 along a periphery edge, two or more 
bumps 7, i.e., IC lateral electrode terminal. Bump 7a per each which is in the upper right corner and lower right 
corner of a Fig. among these bumps 7 acts as a dummy bump used in case alignment of the IC chip 4 and the 
translucency substrate 2b is carried out. As shown in drawing 3 , the rectangle-like alignment marks 8 and 8 are 
formed in the location corresponding to dummy bump 7a among translucency substrate 2bs. These alignment 
marks 8 and 8 are formed of ITO like the substrate lateral electrode terminal 6. Moreover, these alignment marks 
8 are formed in the shape of [ which has a slightly bigger profile than the profile of dummy bump 7a ] a rectangle, 
as shown in drawing 4 . 

[0022] In drawing 1 , in case translucency substrate 2b of a liquid crystal panel 3 is equipped with IC4 for a liquid 
crystal drive, ACF (Anisotropic Conductive Film)9 as film-like jointing material is first stuck on the predetermined 
attachment field A of translucency substrate 2b. This ACF9 is well-known jointing material in itself, is formed by 
distributing a conductive particle in a resin film, by inserting this ACF between the electric conduction terminals 
of a pair which it is going to connect conductively, and heating and pressurizing it, flows by the conductive 
particle between corresponding electric conduction terminals, and maintains in the insulating condition with a 
resin film between adjacent electric conduction terminals. 

[0023] Then, the corner of the attachment field A is established in the photography field of CCD camera 11, and 
the IC chip 4 is brought close to the predetermined junction location of translucency substrate 2b, and the usually 
almost same location as the attachment field A. When the IC chip 4 is brought close to translucency substrate 2b, 
CCD camera 1 1 projects as an image both of translucency substrate 2b which overlaps the IC chip 4 and it, as 
shown in drawing 4 . IC side dummy bump 7a is settled in the contrant region of the substrate side alignment 
mark 8, and specifically, moreover, the operator who looked at this adjusts the relative physical relationship 
between the IC chip 4 and translucency substrate 2b so that the periphery edge of dummy bump 7a may gather 
at uniform spacing to the periphery edge of the alignment mark 8, so that IC side dummy bump 7a and the 
substrate side alignment mark 8 may be in agreement in location. 

[0024] This accommodation is performed about both the alignment mark 8 of the upper right corner of drawing 3 , 
and the alignment mark 8 of a lower right corner, consequently alignment of the whole IC chip 4 is correctly 
carried out to the predetermined location of translucency substrate 2b. Then, the IC chip 4 is pushed against 
ACF9, carries out temporary adhesion, and is heated and pressurized further. Then, the conductive particle in 
ACF9 contacts both IC side bump 7 and substrate lateral electrode terminal 6, and the conductive connection 
between them is attained. 

[0025] If the corner of the IC chip 4 is caught with CCD camera 1 1 in drawing 1 , since according to the above 
operation gestalt IC side dummy bump 7a and the substrate side alignment mark 8 become a pair and surely exist 
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there, the alignment activity using a bump and an alignment mark can be started immediately. Moreover, since the 
alignment mark 8 has the profile which met the profile of IC side dummy bump 7a, if both these IC side dummy 
bump 7a and substrate side alignment mark 8 are put in another way by being based on both profile, the alignment 
of both IC chip 4 and translucency substrate 2b can be carried out correctly. 

[0026] (The 2nd operation gestalt) Drawing 5 is the important section of other liquid crystal displays produced 
using the IC mounting approach concerning this invention, and shows the part equivalent to drawing 4 in the 1st 
operation gestalt explained previously. With the previous operation gestalt shown by drawing 4 , the alignment 
mark 8 formed on translucency substrate 2b was formed in the shape of a rectangle of ITO. Since ITO has 
translucency, throughout a period of alignment mark 8, dummy bump 7a by which alignment was carried out to the 
alignment mark 8 is transparent, and visible. 

[0027] With this operation gestalt shown in drawing 5 , the alignment mark 18 formed on translucency substrate 
2b is formed in the ring configuration of a slightly bigger rectangle than the profile of IC side dummy bump 7a. 
With this operation gestalt, both judge it as that by which alignment was carried out with the location where the 
whole IC side dummy bump 7a is completely settled in the contrant region of the ring-like alignment mark 18. 
[0028] With this operation gestalt, throughout a period of alignment mark 18, space dummy bump 7a, it is not 
necessarily seen, and dummy bump 7a is recognized through the opening part of the ring-like alignment mark 18. 
Therefore, the alignment mark 18 does not necessarily need to be transparent. This reason to this operation 
gestalt is convenient, when the substrate lateral electrode terminal 6 and the alignment mark 1 8 are not formed of 
a transparent materia! called ITO etc. but they are formed with a nontransparent material called Cr etc. 
[0029] (The 3rd operation gestalt) Drawing 6 shows the part equivalent to drawing 3 R> 3 in the 1st operation 
gestalt which is the important section of other liquid crystal displays, and was previously explained to the #***s 
produced using the IC mounting approach concerning this invention. The point that this operation gestalt shown 
here differs from the previous operation gestalt shown in drawing 3 is replacing with a rectangle-like mark as a 
substrate side alignment mark, and using the L character-like mark 28. As shown in drawing 7 , it has the tees 
27a and 27b of the pair prolonged in the direction of an abbreviation right angle, and biparite Kibe's 27a and 27b 
intersection is located corresponding to IC side dummy bump 7a, and each of those tees 27a and 27b protrudes 
this alignment mark 28 into the exterior of the attachment field A of ACF9. 

[0030] With the previous operation gestalt shown in drawing 4 , since the transparent alignment mark 8 made from 
ITO would be observed with a camera against the background of ACF9 and the IC chip 4, there was a possibility 
of being hard to identify the alignment mark 8. On the other hand, since the tees 27a and 27b which are a part of 
alignment marks 28 have overflowed into the exterior of ACF9 and the IC chip 4 according to this operation 
gestalt shown in drawing 6 and drawing 7 . the alignment mark 28 can be identified easily, consequently alignment 
of IC side dummy bump 7a and the alignment mark 28 can be performed correctly. 

[0031] (Operation gestalt of electronic equipment) Drawing 8 shows the operation gestalt at the time of using the 
liquid crystal display concerning this invention as a display of the portable telephone as electronic equipment. The 
portable telephone shown here is constituted including the upper case 26 and the bottom case 25. The antenna 
24 for transmission and reception, the keyboard unit 29, and a microphone 32 are formed in the upper case 26. 
And the liquid crystal display 1 shown in drawing 1 , a loudspeaker 33, and the circuit board 34 are formed in the 
bottom case 25. 

[0032] On the circuit board 34, as shown in drawing 9 , the power supply section 39 which supplies power to the 
receive section 38 connected to the input terminal of a loudspeaker 33, the dispatch section 35 connected to the 
output terminal of a microphone 32, the control section 36 constituted including CPU, and each part is formed. A 
control section 36 reads the condition of the dispatch section 35 and a receive section 38, supplies information to 
IC4 for a liquid crystal drive based on the result, and displays visible information on the effective viewing area of a 
liquid crystal display 1. Moreover, a control section 36 supplies information to IC4 for a liquid crystal drive based 
on the information outputted from the keyboard unit 29, and displays visible information on the effective viewing 
area of a liquid crystal display 1 . 

[0033] (Other operation gestalten) although the desirable operation gestalt was mentioned and this invention was 
explained above, this invention is not limited to the operation gestalt, within the limits of invention indicated to the 
claim, is boiled variously and can be changed. 

[0034] For example, although having considered the IC mounting approach according to claim 1 the case where it 
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-equipped with IC chip on the translucency substrate of a liquid crystal panel was considered with the operation 
gestalt of drawing 1 , the IC mounting approach of this invention is not restricted to the substrate used for a,-]t 
liquid crystal panel, but also in case the translucency substrate of the structure of arbitration used for all devices 
is equipped with IC chip, it can be applied. :; \ J r ; k . t.- t^*.: ••■•>: -v* f,,« v*.*4- ,■■ ; ,; 1 - , : T 

[0035] Moreover; with the operation gestalt shown in drawing 3 , although the pair of dummy bump 7a and,the \ 
alignment mark 8 was prepared in two of four corners of the IC chip 4, the upper, right corner of a Fig., and a ^ . 
lower right corner, they may be prepared in the corner on the left-hand, side of drawing.* Moreover, those pairs can 
also be prepared in any one corner, or it can also prepare in any three corners.' . < . /••:•.,* 

[0036] Moreover, in the case of drawing 1 , the alignment mark etc. was observed. using the CCD camera, but it is 
also possible to replace with this and to observe using a microscope etc. - i ; ;'; ■•■ .v-s-Cj- 

[0037] Moreover, although having considered electronic equipment according to claim 7 the case where the liquid 
crystal display of this invention was applied to the visible image display of a portable telephone was illustrated' 
with the operation gestalt shown in drawing 8 , of course, the liquid crystal display, of this invention is applicable 
as finders, such as the electronic equipment of arbitration other than a portable telephone, for example, a video 
camera etc. ' ' » f ; 

[0038] :V 
[Effect of the Invention] Since according to the IC mounting approach according to claim 1 , a liquid crystal display 
according to claim 6, and electronic equipment according to claim 7 both IC lateral electrode terminal and a . *■ 
substrate side alignment mark surely exist if the corner of IC is seen, if even doubling makes the corner of ICthe 
photography field of a camera for observation called a CCD camera etc., both IC lateral electrode terminal side 
and substrate side alignment marks can be caught rightly, and, therefore, an alignment activity can be started 
quickly. And since the part which met the profile of IC lateral electrode terminal is prepared in an alignment mark, 
if IC lateral electrode terminal and a substrate side alignment mark are put in another way. by being based on the 
part, the alignment of IC and the substrate can be carried out correctly. 

[0039] According to the IC mounting approach according to claim 2, it sees geometrically and the alignment » 
between IC lateral electrode terminal and a substrate side alignment mark becomes. easy. / • i . 
[0040] According to the IC mounting approach according to claim 3, also when a substrate side alignment mark is 
formed with a non-translucency ingredient, the alignment of IC lateral electrode terminal and its alignment mark 
can be carried out correctly. 

[0041] Since according to the IC mounting approach according to claim 4 a part of alignment mark overflows into 
ACF or the exterior of IC chip and it becomes legible, an alignment mark can be identified easily; r . . V 
[0042] According to the IC mounting approach according to claim 5, since the location of an alignment mark can 
be judged from a right-angle 2-way, exact alignment is realizable. ; r 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the IC mounting approach concerning this invention, 
and 1 operation gestalt of a liquid crystal display. 

fDrawing 21 It is the top view showing an example of the active side of IC chip. 
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[Drawing 3] It is the top view showing the condition of having seen the part which equipped with IC chip among 
the translucency substrates which constitute a liquid crystal panel from the background of the translucency 
substrate. 

[Drawing 4] It is drawing expanding and showing the part shown by the arrow head B of drawing 3 '. 

[Drawing 5] It is the top view showing the important section of other 1 operation gestalten of the IC mounting 

approach concerning this invention. 

[Drawing 6] It is the top view showing the important section of 1 operation gestalt of further others of the IC 
mounting approach concerning this invention. 

fDrawing 7] It is drawing expanding and showing the part shown by the arrow head C of drawing 6 . 
[Drawing 8] It is the decomposition perspective view showing 1 operation gestalt of the electronic equipment 
concerning this invention. 

[Drawing 9] It is the block diagram showing 1 operation gestalt of the electric control system used for the 
electronic equipment of drawing 8 . 
[Description of Notations] 

I Liquid Crystal Display 

2a, 2b Translucency substrate 

3 Liquid Crystal Panel 

4 IC Chip 

4a Active side 

6 Substrate Lateral Electrode Terminal 

7 IC Bump (IC Lateral Electrode Terminal) 
7a Dummy bump 

8 Substrate Side Alignment Mark 

9 ACF 

I I CCD Camera 

1 8 Substrate Side Alignment Mark 

24 Antenna 

25 Bottom Case 

26 Upper Case 
27a f 27b Tee 

28 Substrate Side Alignment Mark 

29 Keyboard Unit 

32 Microphone 

33 Loudspeaker 

34 Circuit Board 

A The attachment field of ACF 
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[R#*2] 8***115*8© I CHaS*»K:*iV*T» 

fee 

I Cfl!l««*rf-©1MISJ: *> t>*>ra»fc**fcy 

I C3SSS*ife. 

fcv^-fft/^lofcfElfc© I Citfrftffcot, 

[»#*5] 8H**4IB*W>I C*3**ifcfc*i^-C, 
T 7 -f * > h l±B&tt* 2 ^fa^iftfS— *t©#(& 

©attttSfci: . ^*ve>©atttt«&© o hwpte < t 

i comtticiui-t-s i cwmsm^t, 

_bSH I C««B»7-©»*|J^eofcJi!5ttS:^rt-5T9-f 
1EI C MtiMtil 1 ?- 1 ±IBT ^-f^^K-^-^t aHfc* 

[000 1] 



(2) 

2 

[0 0 0 2] 

[$£*©&flf] J5¥> afflMSttv if7***p«?, 
tea* o*?M0ira^9tt£KKA*i3%3MraiK 

*>*9— ^WSRSrtttt* r i 1 J: 0 *r»fc©**«l*# 

[0003] m^com^^muxn, m&'<*Mzm 
ambuss i c&Kmzti* zvm&mmm i c©*»a 

aicpm&ih-s *:«>©®Eas5Ux3. 

[0 0 0 4] jgA/^yMcffiAKKift I C«r8aBW5fc 
*©*jfe£ LTIi, t^JfeJ;*), TAB (Tape Automated 
20 Bonding) #5^ COG ( Chip On Glass) jj&&<D£ 
5{ca*©*fe*5*pfetl,TI/>5o TAB;^5S;7?ti\ TA 
Bi£$f£r.ffil/' > ''C7-< /WA^-v- y iT'T" — 7°_h{w^AIEW)^ 
IC*Sg^$ttx t©7^;VAartytT-7 I *SACF 

( Anisotropic Conductive Film : H;frt4^®Ig) ^£ 
t^ofc7-f/UA«S5*««-SrfflV^-C«A^/H=*«» 

^£tb£„ coG^S;tii > »ASri*tf-*t©a 
3t*U£*©5 t>©'>4< £ *>-:*©±fc«A«»/B I C 

[0 0 0 5] COG*SC©*A**»1B^*SV^-Cajttt 
I TO (Indium Tin Oxide : -Y ^v^-k^XgMbtfci) {C 

trMilb^& I CMo/O'T'fcXKfflo I TOSft 
fcEi^KttfltfrbttU I C 

[0 0 0 6] 

40 5)5© I CH^fe^doVtf*, ZfccOct 5 tefflM&ho 
fc„ -r^t>*>, *4**8iO»BKJ:oTI4, I C© 

^y<Dm^it^xmmf&<D i tohw>iw>4<, 

-5:©^*, CCD*^7C»^IWIu I C©^V7li 
#4t5isififij© I TOS^^ffSiH*. iot-to 

$-&T I C©/^>-7°i: I TOiB^-io^r— Sr«Llfl$ 

so [0 00 7] *^p^«, ±EolBJHjjSfcfiE*Tj«Sixfc 
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■C«l*JLoiEflfc»citfli^t>*'e# * I CHS*feSrffit* 
[0 0 0 8] 

#5 I CH«*Sfe»±. 3*ttSS±^ I CSrig»-r5fc 
ft© I CHg*StfccT s I C©BMBfctt«i- 5 I C 

[0 0 0 9] r© I CjKS&r8;KJ:*Ui. I COPSpBSt 
JUUfifc-f I Cfi!im®ffl^i«WJT7-l'^ >- 

7©»I£ffii&& I C©«ttfc^:b*iSjLt-*bfi, I C« 

[0 0 1 0] _h©Blj«lc*JV^T» • ri COIWB5J ktt, 

9fo&»e>-*-ntf, I C©SMBKtt I Cflilttfiia^f-as 1 
[0011] I CSrgft5S»Sttl4. I C£=g! so 

jB* # *> 5 *> •*> a a«oa*tt»«* J -& *n 
[0012] i cflaic»jfc4ns««»T-fcf±, i 

So 

100 1 3) 77^^yh-7-^ll ITOft^ofc 
4. r©»frU:tt, 77-f^>h^-^©P>"»W so 



4 

[0 0 14] I'cmftiLTACF^i^o 
I C Sra*ttS«±K:S!*-f 5. S © i 5 y j 

[0 0 15] 7 4/l'A!|^*amtt%£&&B&39§fr 
T»4t)^5 J: 5 4a«tmt ±-5t»*Sh5 r 

;h/tT7^:/h^-*#jyt<#9, *©&*> IC 

* v h^-*©-g|5#£7 <f /wAJRaMMBtt-Srajt-Cfl- 
gB^li^m-S ± 5 m&ttftfi, ^©77^^ v St-^ 
©#4fiBj)5»^^ I clt«f t 

S=K«!|T 7 -T ^ v I- -v - ? t ©#:*-£• ibitris^ Ic 

[0016] ±iE©±5i-stgffiyT7-r^>-h^-^© 

J£gB©fll* #74 A- A#tSf3»»*J-©«|#««©^»^tt 

u-c r 7 -Y > v h -7- ^ JPSIS^W t- 7 ^ a a^k*^m 
*^f*^tii-r©-e. 77^^ > ^©teasrii:^ 2 

[0017] (ffiAS^SeV) ^nicA^ffiAS^SH 
B1±. «*Sr^-eSv^fclfi5-&*>*ix*-*t©a3ttt 

I C t «r#i-« 
-CfcoT, (1) I I Cffly«®ffl^- 

(2) JblEI C*s«f*$*bfciS3t<4«4R±K:»fijl* 

577^^Vh-7-^t?r*U -t UT> (3) ±|E I 

. [ooa 8]i Xw*m»)* m ;' ± 
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[0019] 

mimmmm mm, *&w\mz i cn&tt* 

tf 2 b SrEl^fcK <5 -g-fcHirTTIM UfcM'<JM< 3 t , 
[0 0 2 0] 3%ttXS2 a 2 b i©Mfc 

I TO (Indium Tin Oxide) J:oT?i : ^^iXTI/>5, 

Icrifflft* (H**1") #M#£;iV Hbtc&mizj&C 

[0 0 2 1 ] I Cf L ^7°4<D|gi&ffi4 afCtt, m2\Zm 
i"J:$fc, *J3»c»oT*lR©'<:':/ 7 •*-&*>*> I C 

*±W«BJXW&TW*BSK:*>5-tJvpJi 1 of -oWs? 
7att, I C*-y:/4£a3tett»R2 b SMftflt&fc-g- 

!w^-t-5fi:e^fi*^©T7-f ^>-h-v-^8. 8 

y$-^v^7 a •? fcfrf jM::**fc*«|S«:*r 

[0 0 2 2] Hi K*5VT, ^HlgKiffl I C 4 
*^3©a3tete*«2bfc8y»i-*||lfctt: % *i\ 7-f 
fr&yt&^M&t LTWACF (Anisotropic Conducti 
ve Film) 9 £ig7fcti:S« 2 b ©JS£Jtt3|HB*AfcflA* 

ittttfOMKrOA.C F SrSEAz-C-tixSraprRlRlWinJE 
■f 5 r t 4 V , mf ***^IR]tti*«4«lttK-iw 
4oTl£iIU MO-frS^WS^IWttttHB^-f/^tJ: 
ot*68:ttiti«ff5'b©T?fc5. 
[0 0 2 3] ^©m, M»««AflD«iBJSrCCD*^9 
1 lOJHHNKKSft, I C^-y7 r 4Sra3ttt*«2 b 

(omfem&tiLW. m®mnmm®A t mum \z&m&m 

■^l«„ CCD*^7l 114 ICfy7'4*5S)tttS 
t£2 b{ciff-^(te>Hfct#, m4\zmir£ o\z, IC3- 



(4) 

<? 

5 -^^7" 7 a kWRWT^'i * is V-?~? 8t^ftfi 
Wt-fSrf -5«t5K:» JWM&tett, ICi^?-^/ 

^-?8<DftmmzftLx-m£mmxffi?±*>\z. i 

[0 0 2 4] r©P«)5^f4, |II3©*JiPS§|5©T7-r 
^<7)^ I C^y7*4SrACF 9 Icjf LW*TffiK# 

[0025] «±<DHJ£^je:«ttbtf, m i iifc^tc 

(4, ^ £ fctt&l" I Cllliy 5 -^VT" 7ai 3&Rfll!lT 7 
-1"^ V Ft-;? 8 i^7-l:/f oT#4f /< 

&&m\Zffl%iX% Z> 0 T^^^^h-^— ^ 8f4I 

Cffi)^5-^V7»7 aCilftlBoftilpttfSO 

n—s<^y7 a Rlfim&WT 7 4 ? >■ Y-t—? 8 £>pj 
»WttltI. I C^y:/4&tfajfctt*K2 btf> 

[0026] (sg 2 mmrm) m 5 f4, ^gsmi^s 1 

rfcot, 3tefcSiil3S LfcSI 1 HJ£?F^(c*ol45lll4 tft 

(4, a7tt*S«2 b<D±lzWm£hZ>T7'{ * 

? 8^ I TOKJ:oT*Jg*tK»fiJl$*tfc. I TOJ4S 

-a-^-fr^nfc^^— y<>y"7 a tt77-f^>'h-7-7 8 

[0 0 2 7] IH 5 fC*f*Hitt»ffinff±» a7tttS«2 
bWifc^Jtb^T^-f^^ h-r-^ 1 8*5 I Cd!)^ 
5-/<^7 a cd^?|54 •? y v 

40 y/7 a Oifr^ y y^tT?^ ^ V h^-^ 1 8 Ort 

[0 0 2 8] r(DHJSff^-C»4, y^-z^tv^? a 5rT 
7^Vh7- ^ 1 8MUz.%£frl.X&Z>t>UXtl:< , 
^5-/^7 a {4!i y^«77^^ V h-^-^ l 8 (D 

i 8»4^-f ut>ae^-cfc5^®^^v\ i©a*«» 

-7-^ 18*1 TO#iv^ofcaW*tWK:J:o-c?Kj*4 
so tiZ<DX&te< , ^yiCr^i^ofc^tffH: 
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± o "C $ fl 5 »fr I - #9$ T- fc 3 . 

[0029] s mmm) m 6 i 

*J-<0#«£g|5 2 7 a.Rtf2 7 b Sr^TU W#«£gl52 7 a& 10 

2 7 bro^^ I Cfifly 5-^V^7 a tC*fjSL-C 
fit, ^LT, 2 7 aM2 7 b ©<@ 

* » A C F 9 Olt*««AO^»^fi*ttlt ± 5 fcfco 
TV**. 

[0 0 3 0] ia4fc^Lfc3te©HtE»f§T?tt, AC F 9 
Atfl CT-yTMSr*** UTSSE* I TOM©77^ 

fco r^KMU H6&U«H7K:*i-*SlilJ»118fcJ:^ 
Ff, 77^ ^V'h^— * 2 8©— §B^-e*>5^gB2 7 20 
aSt/2 7 b^ACF 9&tfl C f y -f 4 tf>fl-gB~-fi£- 
tiiLX^Z><DX. 77^^ ^ 2 8 Srl^tcfSsS'J 

T-#. *OtS*, ICfll^5-^yy7at77-f^V 
h-^— 9 2 8 £ cDfig^tJ-ttr&IESfcSrfr 0't itXZ 
S. 

[00 3 1 ] (tt?gt#<0ltlfc&tt) 0 8 tt. #51931- 

tot Lx&m^tcWr&?>mffi.tei&&*^r\->z 0 

*1-^^ttlS«l*s ±*— * 2 eXlTF*--* 2 5 

t24i> dr-jH- K^=y h 2 9 ^Lt^^D 
*V3 2 t^ltbJxSo -t L-"Cx T^-* 2 5 l£fi, 
09*.tf B 1 fc* LfcJfcfl*5*3it* lt> ^ tr— * 3 3 
-tUTig8SS«3 4i:3PR«tbix«. 

[0 0 3 2] (HSS*^3 4 0±tC(i, El 9 iZ7^i~X 0 
K. % * tT— * 3 3 ©A**-T-fcS8l***tfcSflMBS 3 8 
t , ▼-f * n * V 3 2 ©ffl;fc^te^$;h//!:38«» 3 

5t> CPUSr-&AyTM»lftS*bfc#J»»3 6fc % ^LT 

■ SB 3 6 f±. ^{b«P 3 5 fttfSflgC 3 8 o «o 

T*©tt*teS<5^TfK*IBtt;S I C4(CiS^Srtt^L 

[0033] {*n&<o'nm&m- e*±> u^iafe;- 



[0034] 1 ib*j© 1 cmrnxm^m 

[0 0 3 5] £fc, 121 3 ^TF-t&WPM-VYt. \Cf~y 
74<D4 OOlHfBJO 5 t>|g|0*±m«Atf*TB«0 2 
frBftCi'S — '^S-fl aM77-^^V — ^ 8 0>< 

ttSdirfetSo 

[0 0 3 6] EJlO^g-ettCCD^^^SrfflV^ 

wm^m^^xwL^k^uo 2 1 t"Bj«-c*>5. 

[0 0 3 7] l«*^7|E«<Dm^aitt-MUX% 

Sffl T'# 5 r t li t *> 5 5c 
[0 0 3 8] 

tf, I COPIfBSr^fi^-f I cmWMffi+bm&WT 
7 ^ ^ v - ? ©S*^#4t 5 CCD*^7 

. I Cfl8l«a*B^JWt*««7.9^ > v h 

t, 77^^ ^hf^SIS:3BjifcBS*6-e#5. T 

[0 0 3 9] if*«2|2«<D I CH^*fefCj;tutf, 

[0040] gf*«3lE4fc<o I CH3$*ife»r«tnfi, « 
fifli77'f^^F-7-^ /JS^STttttf »fc X ot« ^ 
I C'fflllfli^iffi-f-t'tOT'^'l' ^ f"^ 7, 

[004 1] lt*«4lE«50 I CSt**StfcJ:*ttf, T 
7'f^>'h-7-^©-9^i s ACF^I C^j'T'O^-gB' 

?*lif|gi]"C#SJ:5t*S. 

. [0 0 4 2]ilf*«5lE«<0 I:CH^i*»Cj:Hfi; T 
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2 6 






So 
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I C©««fctt«i- 5 I C 

_biB i cwwm& : =i-<Dmmz&^tcMVi*mi-5T : 7<< 

[It*97] tl*«6|S«(DJi$f B «^:$IBt. ^©83t 
[H#«8] «ASri*A/-C2V^ft!;9'&t?*ixi-«-0 

1MB i cwflWPfcHfcE-rs i cw«flB(m::#j£"t-5tt 
lit; 

©:§#«««<!:, *;h,fe©ii^*E©5fc©'>fc< i 

fcv^m^-^niESKS^s^a i c t 
*©-*©±iaa3ttt«tR±fcv ^© i crams*}?-© 

#»»::»ofc»ttS:*i-57'7-f * > H^-* £1217 5 
Xgi, 

imbi ctwiaa3fett««J;K:jMM-*iai:, 

[#«£*i:E3] 
[**jE*t#»«I£] BJ*|B* 
HfjE*HM(B«] 0 0 0 1 
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HEErt*] 
[00 0 1] 

[^RMIE41 
>o [*£!£***»«£] ggfli* 
[MjE^*9S«] 00 13 

mttm its 

[lEErtS] 

[0013] Jy^^yhv-^lt ITO^iPofc 
DtMWaotMt5:Ht#5 U Cr 

CflSWSrF-©(|»J: D fc*#*il»**ri-*»*tfc» 

a, 77^^y b-?-?<D» >ifM&<oftm\z. i cmum 

[*tjE**#;§gt£] K*IB» 
IMjE^*4S«] 0 0 18 

HEErt*] 

[0018] (ttmm 

j*-**L3fc©-c*>-c\ Mtt«e«t, ***** 

*t5-Sfr©83fctt»Si:, -t;h,e>©3g3fctt»£©5*>© 
'>*< t fci^i* *u&»-#£E«fc8te3i'u* ICttt 

C {Bfl©ffiiS^ i i&IET 5 * > V * t SMftBttK- 
ft**fc*«"ClKrE I C $rlME»fttta£tE±fc»*i-3 

so ««k:*sv^T» I I CWWm*&- 
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myt&mm 2 b ©^^atciEffii^M-g-^-yr^nso 

[ffiJEtt&mE&\ 00 3 4 

[00 34] *&W<D I Cl^^fcKM LTt 

[«]E*f&*3fi£] 
miEM&mB*] 00 3 5 
[ttiE*)*] ^3? 
[aiErtS] 

[0035] H13 IC^-THJi^^T-tt, ICfy 

-74 CD 4oC0PgflC9 5 ^EI^iPggB&tffe-tKgB© 2, 
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[«jE*f««iB*] mum 

[*SjE*t#USB£] 00 3 8 
[0 0 3 8] 

■0 tW?-*»fcJ:Htf, I C©Elg&S:jL*Ui&-r I Cffi!)« 
1 SISffliJT 7 -T p< v h i— * <Dffijjfrfc&-r%<D 

I CcoppigBf^-Q x.i"ti/(ix .1 CitSttfS^S 
«{I!|T 9 -Y ^ V h -v - ^ CDM^Sr < It h x. 5 Z. 
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[*UErt«] 
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[#*Hf|jEl 1 ] 
30 [ffiIE^*«*] NUB* 
[«IE**&>Sg£] 0 0 4 0 
IttiE^te] ^35 

[»iErt^] 

[0 0 4 0] Sfc, I CHil^fefCiixtf, S 

SWT 7^vK-^ *S3pa*tt*t» ^ ± -= T^^; $ 

[#i^ME 1 2 ] 
40 [«IE*f««SiS] 0 0 4 1 

[ttiErt^] 

[004 1] *&W<D I CKE«*jfeKJ:*bHr. T 

7'f^yW-^©-WACF^I Cf-'y^i^U. 
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so IME^fe] g£K 
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